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5 t p i 1 <. f 1 v. which are acbva aea:npois:ads for the irashneat of CNS disorder*. 

The , a < ^ aiao relates to a paxass ibr the preparation < P dotxaxaaa or a >. , b! 

acaxaaxbk: salt tho.reop »ed pbannaceupeal setnposhiees thai axbade the doaepeab o.r a 
pbaiaax:aata:aby acxepabba aba. iha; tab 



Ibbfebbbhlb^ 

1 « mk Krt have; 

p i v s v t as prophyhxbe or x >! to 

6,413,986; WO 97/22584 amd J. Med. Chess, 195)5, 38.(2. 

;: t" -k steps or aoraphesioa ■ acn process 

ih Snesn purity. 



Stparaarvar aba jfaaapioa 



hi one genera! aspect there k provided a process for preparing 2ba~pipi.a1ba.na ) 
'na ^ "bi ,. of bareuia bp or a sab: thereof. 
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CONFIRMATION COPY 
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of the tono;d3 0.1 or a salt thereof. 
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..I s s deft ed * o asx r«c ri« < she 1 (I 

Rxout. ' \ ml > «h \ ^\ <i \jco 

H) % v ' I is < ? i £ v ; p mum 
cmitifegalion. 

The process ^ iocledc further drying of rite orodoot obtained. 

s t o« s s ^ v x ^ s ^ » i " ! i It 

,«k 1 1 iu j > hi u ! » i . * Uk-sO ^ o, s I \ $ I \k t . 1 

15 S > { \ , ' )! ( 

formula iV, or & salt thereof. 
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\ \ d and Rfdaseas Aci v ■: v fhe d < 

distiikuosi. distdiabo.u order vaouo.oc fdo/atbe. .odtedioo ooder vacuum, decardsboj; aad 
centrifugadon. 

The process may ioofude tardier drying of -he raodad: obtained. 

in. are.ehef general aspect there I? provided a process; for preparing benzyl-- 
piperid yhimdiyldne:hn;oeea of fornnaa I ot a sad thereof. 




> process iaoiades reacting die ^ - p s t ntetbyid-oidanore; of ioomuia i 
or a salt [hereof, with a boozy; denvauve oifonouhi \b 




Formula V 

ivherein X is a kaoeray eroap, io dee presence: of a base; and xeeovcrirpc ihe beaxyb 
pipendidmevhyrdedarames , or a salt thereof. 

Recovering she ime^ i t\ < < t i > - may inch-de ■> \ or more of 
shsfuhtRsra dv;bdaik;« under vacuole, .uifxaoorg iiUrabori under vacuum, dcoamation imd 



centri .(ligation. 

H \ \\ ! 

The Compounds of Ibr-mba 1 i idus be obtained i good ykad \ purity without 

tMO'E 

S o s ! i > - > v,-tn 

do:napooi oftdr.no.sd? Vg ox a pharmaceutics!] y acceptable salt thereof. 



benzyl derivative- of Ronoba V", wherein X s a Raving group. in the s \ j <. > u ixmgamo 
\ilyst 

fu another geir-was aspect there k provided a pharmaceutical composition that includes 
a-:teaj»eatic3lb , <. < ,um\ >u o- J ^ < > ^ p« > oouou' u , , o d-ueoo 

* i iuemb 

1 U v. - W >:\ OUH v > < > s , 1 \ I U 

N ^ o lt \ di v p } t 

<. « i hns 

f : RialbedD^ 

'Ik inventors have d_ \ d an dncient process for the preparation of 2~(4- 
piperldfred} methyh i-indanrme of formula Id or a rail drsxe-of wherein. R\ R\Ro and R ' aps 
ko < < > i b and represent irydtogen. orsrru:ghs ox branched -chain alkyd mo 
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alkoxycsrbom : h alky;- or diaikyi'tiiiiiiiocanxsiyloAy, ttii^oxoraethyl, or halogen.. The 

P 'USN W - ^ i t ^ 

^ 5 } \ i > > < P ( h ,t ' 

5 'won ^ \<. fk „ , ; M i u 1 

include n-ssthoxyoarbonyk ehwxyearhonyt. ! <. ? ^ < „ < < u > q 

> * ^ s of aJk-yh ordiaikyi-amiaocyrbo;)ylo/:y iadade di < ■> and 
d:uraohyiam;a:eaaxbonykrry. so a particular example, R ; and RSerp;e:aesri hydrogen and R" and 
f s ^ f u !! 

10 h\£CJK-tJ tk du-u < .^cruxU 

<. i ! The Inxhaygeoation eahkyak anul for the tcdtscuon are Ore eushnnary I > t » 
v.-' ^ '> es ,]kM m • «i >, < > } ij , f s >• 

^ ) ' -1 uMIP J,kr<t UU.-l!,M,)|il s(, sn i , n hi, 

v > " < - i , 1 Jinn ho 

15 , n ! i -* t , 

depending on the ehone of eaohyea h> geared, h may be earried oat as" a hydrogen presaure: In 

«> o*.p vJv j 3, 5 ! k I ht 2 

nrr : ,-- nh.or; 

i l;Yl.! > ) 5 K V <1S{ 

20 ' i i ! i ee'i } i n it 

temperature >j > < krv a> < ,t r'\ 

lla , > H ( 1 j i » 5 h UK - v v v i» 3a 5s 

t S 4 ^ 1 v ^ in i < ! ! 

25 v v e ^ \ | i -q\ 

> «r ■> X t x f n f > ! \ ( n I d 

Jo „ , , and represent hydrogen, or aright or branched -thsm alkyb alkoxy, 
alkorye&rbonyh aikyk or dlalkykannnocarbonyioey, inBiioroxoedyd, or habgem. The 
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salt thereof. 

v N ^ N ! < ^ ! < h " •> ■* nil ti 

Examples n efkoxy groups immxie im:ho;cv, ethoxy, r •> v x k - h mm The term 

5 \ .V < v> v. J , ^ 5 N , , ,{ ,|( , U1 | 

m< « i \ s v - > s > 0 n< < „ \ { m^ ,p > j 

)x " ^ < ^ v o ^ ^ v v i <. u< S > ts k ( 1 

! ^ < ' v , , , K J k' > M t (j J | , ! j 

I ) i , f methoxy k- die compounds of tb:tr;;.tiki Ik < } 

10 The compounds of formula 10 can be produced by methods known in the art such as 

the proceamm; chsoiosed m U.S. bmerx No, 6,2:kk0S] or sn.ay be obtmaed by the sekotke 
reduce an o.f eampm; nds of kxmek .[V. 

> t > m ! kail i| h 

« ' (1 ' * 1 ^ * 5 J > 1 d ] s, , ^ „ i ^ , A , , 

IS > m., ..I, , jmx mum- f 0 , cadvu- ead;mo du ihb bond seduction, ufveh do tsol redoes ihc 
pyridine a 

- ^ <■ ' < - 1 i i \ k- ^ t e< u * i 

mkmruxed or eliminated akogeker by avcodirm direct reduction of the compound of formula 



mi bo conditions, dummies of statable mm:m;bon meed compounds irudmk okinmm 
CO .tvin, s v } s , p , , „ 

P ' » I ' » > \ < s , Pi x 

i \!MV.1 SS , Vfl; sOOH . 
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mngs from I to 2 , - - v 

The hydrogen aeon iempeonurc matv be varied depending on the choice of candyst 

t( ^ I » i b 1 i is 1 < > i , h, n 

Hx < n^Uo d <, x J „ <> v.tv <hon , *Km lunk >o ' k«u *m 
which may be employed, include using hydrazine hydrate or ammonium fbtm&te /formic acid. 

1 s ^ ^ J * k ov e< ^ ! | ^ u k ( m< !\ by 

1 ! uv i <. » ' v, oi ! < i r , x „.« i 

example I , 

Suitable solvers for hydiogenatJoo of the compounds of formula H or IV are She 
u.r^m.uymeK^^onsn^\<>noic^«rou!fdc! kiucuTco ^< »m .k.sdU >f;um 
m horns run s s» U dh sh M Set uuk iM 

iofc%dro:fomn; alcohols s»oh as methanol, efoawl> pmpanoi, isopropanoi and buteol; 
chlorinated n>bto<.,e-hons Mid; a i Ju-hi.>: u -rcihat^. vtuad^uomethane o.:v diehlorocvlnlcxe 
^ , , MT* v .k 

aprotw solvents auch as dlmaiiyiibt i doe c nhyi s ipho ah N-mt yip) rolkiotic; and 
mixtures thereof. 

u 1 P * ! ( ! « » u ula II o i ereof so obtained 

may be beoeyiated -with a bene yi densnhve of formula V, u <; prosen.ee of an inorganic base 

0 h ft ii t t , | ! < « J , <. MUfl sib 

thereof, 

i»v ^< t s a t i vb ^ .o v ! K i v .con en on ^ hMvt K yusuxt ot t 
ftelrassfo- catalyst and side products &r& mimn tired. The compound of fommk 1 may thus 
s,un? ^ * > , » ,t , > •> , , 5 



baa;M n - 



5 >,d. ^-k o, . 

i if * < l 5 «<(}< l\ (.1 

rs H: p o.xp 'in «. jo»-!;;.;pU>vrl i >Oi 

nkth>lmvSV'P^V^nt* !;> . iK ], !lN p, ; . bbpjnoo s ;rh'*j>5\>n» m> i^bd-.,. 
teoobtdyrpbro;pboeiuro bromide beroybriphcoyfpbosphooc.an brooude, and 
10 CTtapik - . • 



sod do noi ccange tbc reaction. i:oo : ):o:;pies o; ;-a;b sol vein? include voder: ethers such &s 
diethyl ette, dibuiyl ether, roe&yl iert-buiyl ether, dtataaeaad istrshydrofesn; chlorcoatsd 
IS hydrocarbon such, as <fichiommethaae, &«d dicMometbyiene; «m such as ethyl acetate and 
isopropyl ace t tones lis ok ndMIBK(n hoi to }: alcohols su< 

,M«;to\'S f > > i , ,< >kco > ^to „ i 

N;'r OS O ' U £ X ^ N ^ ! £ 5, . v< KO 

The roropersrure which the benyylatbo reaction may be carried our may xaoge f n; 
20 \>u W< (Kt r »v «oi > 'X v x < v ! 5 V4f m >^ 

V s. i iv < i j t < v 

The base used, for preparing a berj;syH:>iperuiyinteibybin;bincnk:« oUomniSa I. 
1 ,x N - ^ > ! n^t » < nn^rcUnb 

- x ^ c x b >£ v „tK 

25 foodine. 

rbc in«>rg.irl b,e;* nuy fee an <uk0d cnebd e Uvnae.. bK^rlvnate hydo<\>ds. 
Example* of alkali wob s ■ > ; n« \X 'ch> o carbooare. >■ - u w carbonate sod 
> u carbons?*. bbauupke of alkali metal fekaxbountei? tu s <■ ^ v - . i ■> > and 
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sodurro hydroxide. 

The prod^u ordained nmy be muher < sddiueeady dried to achieve ,U L ^ 
uru J under vacuur.e and or in a Fluid Bed Drier. 

As irwendom 
Ptspararion 1 

i U.Ml OU > <. v v $ v «. + "1)J» h 1 i < f |K 

V mixtures 6-rJiuu sxy-tad 1-oo.e (lOChj), pyridi K h ddtydt p 
tokens sdfhxuc acid (1 I 8g) m totueae (1200ml) was refiuxed a»»tropic&Uy for 6 hours. The 

steed vt ith ! - >% acrae< t s sodium cart* rate wlutkm 1 he solid was; filtered, washed wHh 
- v 1 < < ~ «iv.n.id V<"> 



i > t u r s <. j i 

' ' h * 4 ! g from | repa « < 1 was 

> o » jt , n fk 1 

(1500ml.} and methylene chloride nOOOmi} at uomospbcric pressure. The hydrogen gas was 
1 1 " bi ' 0 ' ' * > ^ * ^ H w t «u fit 

fiiirete was concentrated to ges die tide compared (92 < 

HP.U id m 99 i 



Example 2 

Proomsk or ^ di\. \oo:o..^>o " ' „ , . , i j , K h 



wo w.im2<#5> tvi - 



A onxtvre <k kbv.xnw ■ . ; . t - „ s >^ „o » ■> v k> 

* P*> \1* ^ M ^ ^ ' 1 \m 1 v ? < -» » 

' i ih« filtrate \ oorweotraXd * the residue so obtained was > < i from 
ol to get the uni compound (24 A 

HFU Purity: 99.4%.. 

Example 3 

kreparakox of kbseeykXokk-dinxekoxyd-eod^ hydroekkesde 
, 1 X ~- kydrochki'Kk; 

« ~ s> o <\ , < N , , , { 

)t? > t! < tlPtViadVK.yi !u d< ^ , i Jm >mlt ^ J« v U:\j 

bromide (5.3g) at 20-25*0 over 30 minutes. Afer the addition was over, the reaction mmure 
was stirred at the same v. i •> j for about 30 minutes. The organic layer was separated rj 
stirred with a mixl ere of veakx (2 0ns I) and cosxx hydroeldoric acid (b.4g) at 20-25 s C the 1 5 
iomiiio? Ike o k a v t s > kx -s 

UssO ' i! ! Ok i ' C U , V , ^ > t v j , fjx , 

< - -i k m iu < n 

C > ? j vHi t ! i <. (K) Mi oi-v , ! ^ 5 ! Uf 0 ki U v 

id tlx: residue 

was dissolved m methanol (50rak. To ^ sokeioo, , » hydroofkonc , (4.Sg) diluted 
Mehovih«-> { \ k. ! r , x t M , * j i < » t »>jhv >iu t t , 

e\ol.\i J, ijOg). 

HFIaV Purity: 99.95%. 

M v k | v o < t P u s , U - Er! x > , s N 

i ( 'f <» f v 

intended to be included xdthi.n ike scope of die present tnv&otiosx 

t© 
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We claim; 

t \px ess for the prep t iny!)m 1 la t o i it il x 

S3.lt !|srgpi 




Fonmd-3 0 

svheran R\ R\ R\ usxl R^are identic*) ox ditiVron and rtprrau hydas^xs straight <n 
branched -chain sikyf aikoxy alkoxycattonyi, alkyl- or cMfcyUminocsstaiytoxy, 
trifluorometljyl, or halogen, 

the process comprising reducing 2<4-pyridyf) nwihyl-I-indsnoiie of formula Hi or a salt 



Ri 




Forwnia OX 

1- imhmoue .<] an S 

2 - ' x ' ! i <. x : R so i s v t 
rrssthoxy in ibrrxRila 1? a? ;<i torsnda Til 

3- fhe process of dm \ < « ? ootjo? > es 
of a catalyst 
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1 4. The: process oi'ebi;;> ?. wh In k ibivs; omprises one < more of piatimfm oxkk 

2 ,ru ^ < , < y 

1 5 . The proess-s; of de;ce 3, wherein she hvdrogsrrruon is earned * a; a pressure » nt 

2 ^tvui 1 - ! 

1 i» ?K pUVC M ^ ! t , , 5 x ut , I ( f\ Hi OS 

2 ! 

* h ^ ^ ~ ' 1 ' 1 v f J. 

1 i j , o t ihf ,< ? 

3 n , k thereof, 

1 9. f | i > ,-; . ; { shu \ v hevnn a < i ses < t o. meu < rik tw! 

2 erhanoh propanoh ^propane; - buUffioi, 

1 1.0. fk <x k of claim! wferchi the ether comp ses one irra < but t! 

2 n.^ - In! irki.vciv! .no uoa^ i < w ,n 

1 IL li^p« i ov-^.-i m S vKrca tf^chto mated huhvc.ne-n eesnonVo on- or move of 

2 ' U-l 0 K 1 K I M OiO t O ti J Ju Jo '\ , Ov 

1 ^ XIk pro u , s , ( } t nu i 3 i 

2 $ >op;2 ecersrs. 

1 3 s ;< , ( im 8 < j one or more of at tomm - 

2 s tmhy] obi I < < v 

2 tohiene, arnl xylene. 

I .5 > o eo%v^> c,\»n^ * \.>„vs^ .>\ <rv;k mN.iu, v>vm^ n ok >l 
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16, The process of cisirs i , wheres h recgvsrnjg <. < or mart of | )S ' t 

d;i;;dkdoo < < vfu;t;ii;:rt 5 Intnstios, ilkraiion isndsr vserami, Jv.wk and „,* m < xw<n 




Formula HI 

wherein R ! , R\ R ; \ and .R* are identical or different and represent hydrogen, straight or 
i i > ■ ' , v \ w v 

» p } is i j ^ > n N w ' U h 

IV, or & s&lt thereof. 



0 




Formula IV 

iiidax;o;x; of U t - I 

v ->-\ „ > n - formrfk HI and ionr,;;.;;; I V 
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15), i U < Ov s~ " 1^ , ) > ,<u ,<_,^<i>)i vv'KC 

of .a catalyst. 

20. II » < , , ' t , v 

21. t ! > , 

22. S . < \ j s t 

23. i iu 1 x 2 ix. t •> f oik > «. un ^ *uhK 
cMorautod hydrocarbons, esters, ketone, hydrocarbon polar aprooe solvents, water, and 
mixtures thereof: 

24. UwUXssO< 2M^I< >i >! j v .Bu^Wu nd 

< > v< ! J, , s J x X 

25. The process of claim 22, wherein the chlorinated hydrocarbon comprises one or snore of 
>hhtoa*m< hi, . ! f rk t sh o < ¥x a it 

2,1 ^ 1 <■ " ' ' h ! 5 ,ilul ui 1 v. n s. > v v i ! Kt K 

s uuUld iuMi no in > .„ 

2?. The process of dam* 22, whsnan the ester comprises one or more of ethyl acetate and 
)m; -rop3 hi a u. 

28. 'Hie process of claim 22, wherein hie ketone comprises one or more of acetone and 
methyhsohiityilrerone, 

29 • s - x * ~ > I b< pmeso >r;noteof;x:>s.ane 

toluene, and xyksse. 

30, 7 he process of clam? 22, where m the polar apiorie solvent comprises oce or more of 
eh t i > i dimethyl sctphoxide, asm o , > » v 
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2 J ail ' ' ^ ! > ft Ul. UI.I'vilM) Ut, 

2 s&H thereof, 

3 % 

4 Formula X 

5 wherein K ; < R"\ Sl J , a«d tm i&vmc&i or differ, and repmseru: hydrogen, strMghtor 

6 ! n>W Jhf ih s\„n ws.*vjh< > mi o^ 

8 the process comprising roacthsg 2-(4-pip<.niduiy]} methyl- 1 -ssdsnooe of the fanaula 11,0*8 
10 ^ 

12 ' ( N - ^m^ihebsjn^ys-pipcriaylmejhyl-ind^iotiesof 

13 formula I 

1 * > v <. v . , ^ n , , t , w } 
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34 v ! m ! 

and a phase transfer catalyst 

y>. The prosem cdcla:ux: 34. vmcoon the ^ comprises oxse ox come 1 amine, m 

i!' >l ^ ! N < ' <v J 

36. Ik fkv<-ss n t , fll " MV , , i } , i tn c 

3,'. UK < ■> ( , , ; t ){>0 

lithium caxhocafs, potassicm ecxboaxae aod sodium eaxboxohe. 

3S. ! ■* < ! : < : 

of quaternary ammonium «h. or quaternary ptaphooium salt. 

3v\ i" ^ > ^ ott? <vj 

s at t < 1 1 > «. t ^ tun n , « ths i 2 

' inlm J 050 f !1 i K > ) f 1 m 1 U f J til H> .WUDl 

barmd^x - is - ; , lionife 

40. The process of ck - 5 , v ereis ths reactio casrriod out at a tempexater s? of from 
:m< m tn jo a «o * > > 

41. ' , < >.< < m 1 < t i !h< !<. c ^ s ; , t«s 5U< mn j }( 

42. The process of claim 4L wiiexexc the solvent comprises one or 
aooixshe ehlorcom-x: hydtocitrboost (Okoo ketones, ieoireoarhono pel 
maisx and mixtures thereof 



«e of ethers, 
iprodc solvents. 
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43. ^ s N ~ v 

44, « 

45. 7* v 

iOOOi Ot - Ik >dorv>::;i.SiU,X. K t\k Oi^l: U t.Uk tad '.1 K'M -rOC*h> ! -.\ K . 

46. i U - , ss " t - v ^ 
an-' bopropyj . t.> ,k 

47, i ss o 

48, Dae pro< ^ 12, whspsin the >e ocarbon comps o e est sore of 
49* ? ht ° t £ j } s on or m >£ 

it it >f , ^ U ;> f N 0, 1 (1 \ 0< HTt \oV>K 

50. pto v s 

KuHn os under vac , £?travioo., fi'kratsoo ■ i, i en and 

ce::iPifa.gatKa:t. 

5 L A pi- $ i i of dotiaps;-?] of thoxaila \ or a phaooaeeofeidiy 
roof 




FirnmhkWl 

6l pU > - x tO 'v, 

i , <. ~ - > p r 4 ^ < 

thereof 
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1 2 to obtain 2-(4-pyridyl) ! -iad«B.o8S of formula III 

14 Formula HI 

B x iu U n a Ik J 1 r v„ «t«uh<y> ^ u\ I 

16 and formula IV, 

1? n J c*utc ^ i : » 5 p\» «KiPv!^! k ,vlo o f.<i o«la HI bwRmi 2~(4- 
19 

20 'Fo*ai«la II 

22 -o x , v < ^ , v > ^ t „ at 

23 x of formula \ 

IS 
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eafi-ivsl and 

<■ *<• ° ' v ^ v. i <. i K »SU i .1 

52. k !c - , ^m -> <hc'\\:. >x v m * , ,55 S > vH< t >< 
" i»' * s ^'Hio Jv w, u\U u\ \ns a , m sulphate, 

53- pharmaceutical composition t s u> » { 1 m <. 

< >tu,v iK. * has ,00 c< , t u h ,0 jm j n i K MXM ,,{, w , 

5] ; and os<« or more pharmaceutical!/ acceptable camm, exdpmms or dimes, 
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